SUMMARY A cluster of five self selected cytodiagnostic laboratories circulated 70 cervical/vaginal smears and 50 sputum smears in a series of five week cycles. Histological sections related to the abnormal smears were also circulated. Proportions of agreement and disagreement were analysed for cervical and sputum smear reports against the original report (and by implication against the consensus); corresponding calculations were made for the histological reports. Cytological and histological correlation was also examined.
To devise an external quality assessment system for cytology analogous to those in other pathology disciplines such as clinical chemistry or haematology is not easy.' 2 The main problem is not, as is often asserted, the difficulty of comparing qualitative as opposed to quantitative results because this also applies in microbiology, where the problem has been solved.3 Nor is it the problem of comparing interpretive opinions where there is no absolute standard of correctness; kappa statistics can be applied to analyse interobserver variation in pattern recognition4 5 and these have been applied satisfactorily in histological observer studies.6 ' The unique difficulty in cytopathology is that it is not possible to produce identical clinical specimens for simultaneous examination by different laboratories.
The only solution to this problem is to circulate
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single smears around a small cluster of laboratories; this method has been used with success by Evans et al. 8 Material can be provided by a single centre, but it spreads the burden if all participants contribute. The most important variation in design is the decision on the reference point ("correct result") to be used. This can be one of the following: 1 Cytological: (a) the originating laboratory's opinion; (b) the opinion of a single external assessor; (c) consensus of the cluster; (d) consensus tempered by referral to an external "expert." 2 Histological: the histological report on relevant tissue corresponding to the test smear. The histological alternative has three inherent difficulties: smears originally classified as "negative" will be unlikely to have a corresponding histological report; biopsy may be inadequate because of size or failure to sample the correct site; and there is well documented evidence of disagreement among histopathologists on the interpretation of a given microscopical appearance. 9 We have attempted to address these problems by linking (for the first time, to our knowledge) a cluster of cytology laboratories with their corresponding 994 histology laboratories in an opinion comparison exercise entailing the circulation of cervical/vaginal and respiratory tract smears and the corresponding histological sections over a period of about one year.
Material and methods
The five cytology laboratories which participated each provided 20 smears for the whole study. Ten of these were cervical/vaginal smears and 10 were sputum. Smears were circulated in five cycles, each lasting five weeks. The order of circulation was prearranged, and in the first week of the cycle all laboratories originated four smears and sent them to the next one in the cluster; one week was allowed for the receiving laboratory to report before sending the material to the next in order. In this way material was returned to the originating laboratory in the fifth week, and 80 new reports were generated in the cycle (to be compared with 20 reports from the originating laboratories). An interval of one week was allowed between cycles to compensate for any delays in circulation.
A reporting proforma was designed in five sections, which consisted of: 1 Assessment of the quality of material from the point of view of adequacy of the specimen, quality of fixation, and quality of staining. These forms were completed by the originating laboratory and all receiving laboratories for each smear and sent to the coordinating laboratory.
No attempt was made to introduce specimens "blind" as they could each be identified as foreign to the receiving laboratory. On average, half of the total material provided by each laboratory was negative; this included smears showing reactive changes due to infection or healing. The remainder of the smears contained seriously abnormal or obviously malignant cells.
As part of the second and all subsequent cycles, histological sections corresponding to smears from the previous cycle were circulated; these were to be reported by histopathologists in each receiving laboratory. The mechanism for circulation of sections was the same as that for cytological material and was also the responsibility of the cytopatholog- (Tables 2  and 5 ) and cytological and histological correlation (Tables 3 and 6 ) the performance of the whole group is analysed; figures for individual laboratories are not presented.
The application of kappa statistics in comparing interpretive opinions has been mentioned elsewhere,4-7 and these were applied with particular reference to recent reports by Thomas et al'°and Silcocks." Kappa (K) is a measure of agreement between observers which takes account of the possibility of chance agreement; simple calculations of percentage agreements do not take account of these effects. The disadvantages of kappa are that it requires a fairly large sample size and that major disagreement over a particular category may only minimally affect kappa when the number of cases in a particular category of an n x n table is small in comparison with other categories." The latter problem is apparent in Tables 2 and 3 and is due to the Combined external quality assessment of cytology and histology opinions In Tables 7 and 8 Although it was intended that these should be diagnostic, it is possible that better correlation would have resulted if all material available for each case had been circulated. In addition to discrepancies between histology and cytology reports due to dissimilarities of the type of material examined, there were administrative difficulties in organising the circulation of related histology sections in large departments where several histopathologists were involved. This was not a problem in the two laboratories in the cluster where the cytopathologist and the histopathologist were the same person. The conclusion reached from this study is that, at present, the consensus interpretation for cytology smears is the best reference point. This does not preclude the circulation of some related histological material as an educational exercise for both cytopathologists and histopathologists to enhance the beneficial effects expected from external quality assessment. The type of material circulated also has to be considered. It is not possible to reflect the pattern of the routine workload, with its large volume of negative smears. Not only would this be boring, but the length of time needed to evaluate the performance of individual laboratories would be unrealistic. The balance of half non-neoplastic smears and half neoplastic smears seems appropriate, but it would be an advantage from the point of view of statistical analysis of cytological and histological correlation if a search could be made to include " negative" smears which have incidentally been corroborated histologically.
Consideration also has to be given to the advantages and disadvantages of circulating a mixture of cytological specimens from different organ systems or concentrating on material from one system. The former has the advantage of reflecting routine practice, but again extends the time to collect enough reports to evaluate performance as each specimen type needs separate analysis. In any event not all laboratories handle all types of material cytologically or histologically, or both.
TIME INVOLVED IN EXTERNAL QUALITY ASSESSMENT EXERCISES
The time required to report four additional smears together with the time needed to select suitable material for circulation can be a considerable burden on a small laboratory, particularly if long and complicated proformas have to be completed as well.
There is also a time factor in the delay between reporting test smears and feedback of original and consensus reports. Even when meetings of the cluster can be held to review controversial material it is seldom possible for all members of participating laboratories to attend, and this reduces interest among junior members of staff. The method of overcoming this-evaluated in the present trialwas to circulate, in the sixth and last cycle, a sealed envelope containing the original cytology and histology reports and relevant sections together with the assessment smear. From the point of view of the participants this was highly successful but in a routine external quality assessment scheme could be criticised because of the risk of "cheating. Those responsible for laboratory performance are most interested in reducing major error-that is, that which adversely affects patient management. The use of kappa statistics provides a useful method of evaluating individual laboratory performance but needs a relatively large number of reports, preferably in a short period of time. Individual laboratories find difficulty in keeping up a circulation schedule when complicated proformas are used which demand detailed reporting of cell types present and prediction of the type of histological abnormality. When this is required reports tend to be held for the person holding ultimate responsibility and do not receive the routine treatment which it is the object of the exercise to assess. Reporting required of the participating laboratories should therefore be kept to a minimum in any realistic external quality assessment scheme.
The other element in quality assurance is educational; the object is to develop uniformity in the definition of cell categories and extrapolation to the prediction of tissue state. Unlike a simple assessment of basic laboratory competence this is time consuming and is perhaps better kept, for the present, as a separate educational exercise, possibly within the same cluster of laboratories. In the future, with increasingly widespread sophistication in cytopathology reporting, it might be possible to include this sort of analysis in external quality assessment schemes.
A simplified and improved modification of the present pilot study is suggested below. 1 Establish clusters of six laboratories, each Husain, Butler, Woodford originating 10 non-neoplastic and 10 neoplastic gynaecological smears from previous years for which tissue reports exist; this would be essential for neoplastic material. Each participant as a receiving laboratory would report on 100 smears and 50 sections, which makes calculations easier. A seventh non-participating laboratory would be needed to receive and analyse reports. Copies of all original cytology and histology reports would be sent to this non-participating laboratory. 2 Material (four smears weekly) would be circulated in five cycles as in the above scheme, but, in addition to comment on the acceptability of the preparation, the proforma would only require cells to be identified as: normal or reactive cells, predicting a benign lesion; dyskaryotic cells, predicting no more than intraepithelial neoplasia; cells that appear malignant or suspicious of malignancy, arousing serious suspicion of invasive cancer. 3 Test slides should not remain with the receiving laboratory for more than one week and should also be reported according to the custom of the laboratory, without receiving special attention. This would mean that in the absence of the head of the laboratory anything which would normally receive his attention would be reported by the usual deputy. 4 As soon as reports from receiving laboratories reached the coordinating laboratory the original cytology and (if available) histology reports would be supplied. This could be reinforced by recirculation of test smears and any related sections as part of the following cycle. 5 When the coordinating laboratory found that a consensus was developing in disagreement with the original report the originating laboratory would be asked to review all relevant material. 6 Given this routine, each laboratory would have reported 100 assessment smears in the course of 25 weeks and a six month summary could be provided by the coordinating laboratory which related results to the consensus interpretation. 7 This basic quality assessment could be combined with an educational exercise if arrangements were made for participants to meet in their clusters at regular intervals to discuss selected cases.
The cluster of participating laboratories included those of the first two authors; Dr Gordon Canti, then at St Bartholomew's Hospital, London; Dr David Melcher, Brighton General Hospital; and Dr Keith Randall, Orpington Hospital, Kent. We are immensely grateful to these cytopathologists for their cooperation throughout, for their helpful discussions before and during the study, and for allowing us to use their results. Thanks are also due to Mr MM Boddington for advice and for information
